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[Name] 
West Yoshino 

(57) [Abstract] 

[Problems to be Solved by the Invention] 

etching gas which is suited for LSK TFT or other 
manufacturing of semiconductor devices application is 
offered. 

[Means to Solve the Problems] 

With etching gas which contains gas which consists, of 
CF3OOCF3 in order to remove predetermined portion of film 
which is accumulated on the substrate, furthermore, etching 
gas 0 which contains gas and hydrogen or 
hydrogen-containing compound gas which consist of 
CF3OOCF3 



[Claim(s)] 
[Claim 1] 

etching gas G which contains gas which consists, of 
CF3OOCF3 inorder to remove predetermined portion of film 
which is accumulated on the substrate 

[Claim 2] 

etching gas c which contains gas and hydrogen or 
hydrogen-containing compound gas whichconsist, of 
CF3OOCF3 in order to remove predetermined portion of film 
whichis accumulated on substrate 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards etching gas which is suited for LSK 
TFT or other manufacturing of semiconductor devices 
application. 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

With thin film device manufacture process,, optical device 
production process and superhard material production process 
which designate semiconductor industry as center, various 
thin film* thick film * powder* whisker is produced 
making use of CVD method* sputtering method > sol-gel 
method* vapor deposition method. 
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g JHH=*ii*1lltfifelM- 

*fc, i|i»ft^TFT»lCfct^THB*lBJ«1-* 

^*fTa»S4<*y , CVM(^r5*JU^i 
-/<-7y- ^^OlCfcl^TIi Si -Odyhtf 

[0003] 

ElK^fiKcDfctfXDx-v^V^Ri; CVD 
CF 4 . C 2 F«. CHF 3 , SF 6 , NF 3 fci: 0#X*MSffl$ 

[0004] 

bit, StS&MOfSS, CF 3 OOCF 3 (JfilT. 
btmp fcBEt4)fr6«*^i^>^l 

[0005] 

f *f§0J§l*. S*S<D±lcJ#»Lfc|g<D 
Hr*0>»#*l»*-*"*fc»©* CF3OOCF3 frb 

CF3OOCF3 
[0006] 

B. P. W. Si. Ti. V. Nb. Ta. Se. Te. Mo. Re* 
Os. Ir. Sb. Ge. Au. Ag. As, Cr Stf-KDft* 



When producing these, deposit forms even in film, whisker 
and jig etc which bears reactor inside walk object compound 
other than on object compound which shouldaccumulate 
powder. 

When unnecessary deposit forms, because it becomes cause 
of particle generation,because good quality film, particle, 
whisker is produced becomes difficult, you mustremove on 
occasion. 

In addition, it is necessary to do gas etching which thin film 
material partially is removed in order to form circuit pattern in 
various thin film material which form the circuit in 
semiconductor and TFT etc, furthermore, regarding CVM 
(chemical vapor machining ) to cut off Siingot etc with gas 
etching it is necessary. 

[0003] 

Presently, CF 4 . C 2 F 6 . CHF 3 . SF 6 . NF 3 or other gas is used 
for etching for circuit forming and cleaning of CVD 
equipment or other thin film forming apparatus,, but these 
global warming potential are high, it has become problem. 

In addition, as for these because stability it is a gas 
relatively ,in order to generate useful CF 3 * radical and F* 
radical etc as etchant, thehigh energy being necessary, electric 
power consumption is large, there is a or other problem where 
unreacted exhaust gas treatment of large scale is difficult. 



[0004] 

{Concrete means in order to solve problem } these inventors, 
result of diligent investigation, gas which consists of the 
CF3OOCF3 (Below, BTMP you briefly describe. ) is superior 
in etching capacity, it is something which discovers and 
reaches to this invention. 

[0005] 

namely, this invention, with etching gas which contains gas 
which consists, of CF3OOCF3 in order to remove 
predetermined portion of film which isaccumulated on 
substrate, furthermore, is something which offers the etching 
gas which contains gas and hydrogen or hydrogen-containing 
compound gas whichconsist of CF3OOCF3. 

[0006] 

Below, this invention is explained in detail, but it 
accumulated etching gas of this invention, on silicon wafer, 
metal sheet, glass, single crystal, poly crystalline or other 
group board, B. P. W. Si. Ti. V. Nb. Ta. Se. Te. Mo. 
Re. Os. Ir. Sb. Ge. Au. Ag. As. Cr and its compound, 
concretelyyou can use as etching gas for oxide, nitride, 
carbide and these alloy. 
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[0007] 

#|£BJ(Dx^:>y#Xli, ft£iRffl£*iTl* 

fc CF 4 , C 2 F 6 , SF 6 , NF 3 mZbaMt&bXV* 

$b(c s JPSLfc Si £»8H#l£LfcJ:5fc$£3£ 
[0008] 

He.N 2 .Ar ft£©*Stt#Xfc*lM* 
HI. HBr. HC1. CO, NO. 0 2 . CH 4 . NH 3 , H 2 . 
C 2 H 2 Sif<7)*^i:®«J&Si|^T?JE^LTffifflL 

BTMP tfXirStLT*** CH4.NH3.HK 
HBr.HCl ft£ra>**£*fc**#X*.3tt 

are 0.01 fHtBi± 5 ttiJaToaa-ca^L 

*-5fctf)*FSL<fc<*0.01 ftt*a|-ei4SSSL 

9fctol-,*^E*l*.5Torr !UT<7)E*t?ft5 
CfcjWJ*U**<, O.OlTorr J^JLTCDE^T'lix 
^>y**^a<«:*fc«)l=»*L<«:L^. 

81, ^ x /\ Hjh << X \z *> J: 6 *< , 
10SCCM-1000SCCM (DH03SST*X^>^ 

X^>^-r*a*l4. 400 deg C BIT* 

»*Ll\ 400 deg c ja±-ei4**wicx^> 



[0007] 

etching gas of this invention when it compares with CF 4 . 
C 2 F 6 , SF 6 , NF 3 etc which, iswidely used until recently is 
superior in etching precision. 

Furthermore, it possesses feature where with degradable , 
environmental burden is little easily with kind of dry type 
scrubbing equipment which designates Si which is heated as 
removal damage chemical is superior. 

In addition, accumulation of carbonaceous compound does 
not happen from effect of oxygen which is contained in 
intramolecular, Fradical of long life issupplied is possible and 
it possesses feature which issuperior. 

[0008] 

Under plasma etching, reactivity plasma etching, 
microwave etching or other various dry etching condition 
with practical , mixing at these etching gas and He. N 2 . Aror 
other inert gas or HI. HBr. HC1. CO. NO. 0 2 . CH 4 . NH 3 . 
H 2 . C 2 H 2 or other gas and appropriate ratio, it is good using 
the etching method which uses gas of this invention. 



Especially, case you use as etching gas, in order to decrease 
Fradical quantity which promotes isotropic etching, regarding 
to this invention, hydrogen and CRu NH 3 . HI, HBr. HC1 or 
other hydrogen-containing compound gas, with flow ratio 
0.01 -fold amount above 5 -fold amount mixing with flow 
below vis-a-vis above-mentioned BTMP gas which you 
use,uses especially is desirable. 

When hydrogen-containing compound gas is mixed more than 
5 -fold amount, because effective Fradical quantitydecreases 
considerably in etching, it is not desirable, 0.01 -fold amount 
at under mixing, it cannot recognize effect. 

pressure when you use, in order to do anisotropic etching, 
does gas pressure, with pressure of 5 Torr or less, it is 
desirable , but with pressure ofO.01 Torr or less it is not 
desirable because etching rate becomes slow. 

gas flow which you use, it depends on also reactor capacity, 
wafer size of etching equipment,but etching it does with flow 
between 10 SCCM-1000 SCCM, it is desirable. 

In addition, as for temperature which etching is done, 400 deg 
C orless is desirable, with 400 deg C or greater there is a 
tendency which etching advances to isotropic and fabrication 
precision which is needed is not acquired,in addition, resist is 
not desirable because etching it is done. 
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BIT, *««lzJ:y**W*»«llc«BB-r* 
3^^4S8lt«l=1|||l*4t*t<D'ett«:t^. 

[0010] 



>$*h*-;i/JjaxicigfflU nnifetKIKSiOz) 



*St«ffillCfel\T«fflLfc-»>^Hi. B 1(a) 

fc^-rcfe5(cm^ H B B vua>ox/N 1 ±\z sio 2 

fflHItttftH 2 tfl&mZti. SKfcOx? 
[0011] 

±IE^X/\£ 13.56MHz 
U5>XhBBP»«2ia>iQX»tt % Si0 2 

-fliLT. TEfl)**t Si0 2 <7)XyT>?£ 
ZtibCD^m^* 1 l=«Lfc 0 
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[0009] 

[Working Example(s)] 

this invention is explained in detail below, with Working 
Example , but it is notsomething which is restricted to this 
Working Example. 

[0010] 

Working Example 1~12„ Comparative Example 1-4 

Working Example 1 - 1 2 * Comparative Example 1 -4 applies 
gas of this invention to contact hole fabrication, it is 
anexample which interlayer insulation film (Si0 2 ) etching is 
done. 

It is something which formed resist mask 3 where as for 
sample which isused in this working example, as shown in 
Figure 1 (a ), Si0 2 interlayer insulation film 2 is formed on 
single crystal silicon wafer 1, provides opening furthermore 
as etching mask of said Si0 2 . 

[0011] 

Above-mentioned wafer was installed inside etching 
equipment which has the power supply which supplies high 
frequency electric power of 13.56 MHz, measurement of 
theanti- resist ratio (Anti- resist selectivity ) of fabricated 
shape * Si0 2 etching rate of resist opening periphery was 
executed. 

As one example, etching of Si0 2 was done with 
below-mentioned condition. 

These results were shown in Table 1. 









(condition ) 




:50SCCM 


reactive gas flow 


: 50 SCCM 




:0. 2Torr 


gas pressure 


: 0.2 Torr 




:2. 2W/cm2 




RF power density 


: 2.2 W/cm 2 



[0012] 



[0012] 
[Table 1] 
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[0013] 

b*lfc(0 l(b)lC^1-) 0 

ftfc, > l +<D CD PX<DOWI4IMI%3Wft^ 



[0013] 

This way high speed etching rate is acquired by using etching 
gas of this invention, at thesame time vis-a-vis resist high 
selectivity is acquired. 

In addition, it has etching characteristic which does not have 
shoulder drop vis-a-vis resist it is desirable in processing in 
order precision to form good metallization hole, but fabricated 
shape which does not have shoulder drop by using gas of this 
invention acquired (It shows in Figure I (b ). ). 

Furthermore, 0 symbol of CD loss in Table 1 is not a shoulder 
drop, itshows , *mark is recognized shoulder drop, it shows . 
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[0014] 
[01] 

(a)i±, mmm 1-12, itifeM 1-4 tBi*n* 

[tt*0KM 

1 

2 

Si02jfHI6iiBi 

3 

Drawings 
[01] 

I r 3 

s" 1 



[0014] 

[Effects of the Invention] 

There is not a problem of global warming by using etching 
gas of this invention, in fabricated shape does satisfactory 
etching with being superior and the high speed it is possible . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

(a ) shows cross section schematic diagram of sample for 
etching which is used with Working Example 1~12> 
Comparative Example 1-4, (b ) shows cross section 
schematic diagram after etching. 

[Explanation of Symbols in Drawings] 

1 

silicon wafer 
2 

Insulator film between Si02 layers 
3 

resist mask 



[Figure 1] 
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